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1. INTRODUCTION 
On nursery Herba during winter chive bothers tipburn in the small and the tallest 
leaves, as well. The tip of the leaf is for about 0.5 cm necrotic. For the quality it is 
a negative aspect. Therefore, during packing the burned tips are removed. This has 
to be done manually and especially to remove them from the small leaves (within 
the healthy ones) is laborious. 
The hypothesis was that the tipburn is caused by Ca deficiency in combination 
with low humidity. Low Ca content in the leaf causes a low cell membrane stability 
and low humidity promotes a fast drying of the leaf tips and later on the tips 
become necrotic. To test this hypothesis a trial has been executed (trial 1). In that 
trial air humidity and K/Ca ratios in the nutrient solution were compared. The trial 
was done in growth chambers. 
Ca uptake is affected by Ca in the potting soil and EC in the nutrient solution. It 
could be that spraying with CaCI2 increase the Ca content of the plant. To test the 
result of these ideas trial 2 was executed. The trial was done in a glasshouse. 
Unfortunately, after three quart of the cultivation period, temperature and radiation 
increased, that the susceptible situation disappeared. 
2. TRIAL 1. EFFECT OF AIR HUMIDITY AND K/Ca RATIO IN NUTRIENT SOLUTION 
2.1. Treatments and general data 
The trial was conducted in two growth chambers in Aalsmeer. The treatments 
were: 
1. Low humidity; relative humidity is 40/45 % (day/night) 
2. High humidity; relative humidity is 85/90 % (day/night) 
At each humidity level, two K/Ca levels in the nutrient solution were maintained. 
The levels were: 
1. Low Ca, Ca = 0.7 and K = 9.5 mmol/l 
2. High Ca, Ca = 5.0 and K = 2.2 mmol/l 
Composition of the nutrient solution is given in appendix 1. 
The growth chambers, from Snijders scientific, had an inner dimension of 129 * 67 
* 122 cm (length * width * height). Each chamber had lighting of 4 incandescent 
lamps of Splendor (220-230V; 60 W; made in France) and 14 TL-lamps of Osram 
L36W/31-830 (r478), Warmton LUMINEX Warm White, made in Germany. The TL-
lamps were on the maximum intensity (100%). PAR-light intensity measured (with 
PAR meter of PBG) at 1 cm above the top of the pots (without plants) were equal 
in both chambers and were 176 - 177 ^mol.m"2.s"1 (This is about 15000 lux and 35 
W.m"2). C02 level was measered occasionally and was 340 ppm. There was no 
artificial C02 supply. Day was for 999 minutes (maximum installation; 16 hours 
and 39 minutes) and the night for 7 hours and 21 minutes. Swith for the day/night 
and vice versa was directly. Temperatures were 19/15 °C (day/night). Ventilation 
was with air from the room. Ventilation was regulated in such way, that of the 
total of 49 ingoing air openings, 11 were open and the rest closed. This was 
chosen because setpoints of the humidity had to be realised and there should be a 
certain ventilation to get enough C02 into the growth chambers. Incidental data of 
the temperature and the relative humidity are given in appendix 2. 
Plants were sown on 7 March 1998 by Herba in standard potting soil and in 
standard pots and planted in standard gullies (from Herba) in the growth chambers 
on 13 March 1998 (day 0). Each chamber contained 4 gullies (two gullies per 
nutrient solution). Each gully contained 9 plants; total 36 plants per chamber. 
Irrigation was manual from the bottom, depending on the demand. At the end of 
the trial it was each day. There was a thin layer (0.2 - 1.0 cm) of nutrient solution 
continuously in the gullies. The volume of the supplied solution was not measured. 
However it was noted that the demand under low humidity was far more higher 
than under high humidity. 
Number of leaves with tipburn of all plants was determined on Day 21 (21 days 
after planting) and Day 27. Both plant weight and tipburn were determined at Day 
40. On that day tipburn was determined on all plants on three levels in the plants. 
The levels were 
1 ) the very small leaves (length about 3 - 4 cm) 
2) the middle leaves 
3) the tallest leaves. 
On Day 40 of the treatment with high Ca in the nutrient solution of the tallest 
leaves, the top 5 cm was sampled for determination of dry matter content and Ca-
content. 
2.2. Plant weight and tipburn 
On a visual basis it was clear that at low humidity the growth and the attack by 
fungi was less than at high humidity. On Day 21 and 27 it was difficult to 
distinguish the three levels in the plant for the determination of the tipburn. On 
that date only the lowest level (1) and the top (3) were examined. The middle level 
(2)was included in the top level. 
On all dates the high humidity had more tipburn than the low humidity. There was 
no effect of the K/Ca level in the nutrient solution. 
Table 1. Number of leaves with tipburn. Level in the plant: L1 = bottom, shortest 
(2-3 cm) leaves which contains the seeds; L2 = middle leaves; L3= top of the 
plants, tallest leaves. 
Treatment 
Hum. Ca 
low low 
high 
high low 
high 
Leaves with tipburn 
Day 21 
L1 
3.4 
2.7 
1.8 
2.7 
L3 
0.2 
0.3 
3.4 
4.2 
number per pot 
Day 27 
L1 
13.6 
15.4 
11.3 
12.0 
L3 
3.2 
4.3 
9.4 
8.7 
Day 40 
L1 
21.6 
21.1 
34.6 
31.6 
L2 
20.7 
21.6 
32.1 
28.9 
L3 
0.8 
0.9 
14.0 
16.3 
On Day 21 plants of the high humidity were taller than plants of the low humidity 
(visual assessment). On Day 27 tallest leaves of the high humidity were about 23 
cm and of low humidity about 21 cm. Ca level had no effect on the leaf length 
(visual assessment). On Day 40 low humidity and high Ca gave lower plant weight 
and length than the other treatments (table 2). 
Table 2. Plant length (from top of the pot) and plant weight on Day 40. 
Treatment 
Hum 
Low 
High 
Ca 
Low 
High 
Low 
High 
Plant length, 
cm 
38.0 
35.6 
37.5 
36.6 
Plant weight, 
g/pot 
28.5 
24.4 
28.9 
28.4 
2.3. Calcium content in leaves 
Ca-content in the top 5 cm of the leaves, at the end of the trial were 452 an 209 
mmol/kg DM, with dry matter content of 11 and 10 % for low and high humidity, 
respectively. 
3. TRIAL 2. EFFECT OF CATION RATIO IN THE POTTING SOIL, EC THE NUTRIENT 
SOLUTION AND SPRAYING WITH CaCI2 
3 . 1 . Treatments and general data 
The scheme of the glasshouse in given in appendix 3. 
Treatments were cation ratios in the potting soil (between brackets the data in the 
1:1,5 volume-extract in mmol/l): 
A. Low Ca (0.48), high NH4(1.21) 
B. Medium Ca (1.10), medium NH4 (0.66) 
C. High Ca (2.31), low NH4 (0.50) 
D. Medium Ca (1.48), low K (1.29) 
E. Standard potting soil of Herba 
Potting soils were made from sphagnum peat moss, fine fraction from Dega Delft 
imported from the Baltic States. Lime and fertilizer were added on the PBG, except 
for potting soil E. Analysis of the potting soil is given in appendix 4 . 
This was combined wi th t w o EC levels in the nutrient solution of 1.4 and 2.8 
mS/cm for low and high EC, respectively. Composition of the nutrient solution is 
given in Appendix 5. At the end of the trial, EC's in the nutrient solution were 1.6 
and 3.6 mS/cm for low and high EC, respectively. pH in the solution was 6.7 and 
6.2 for low and high EC, respectively. A t the end EC's in press extracts (sampled 
shortly after irrigation) from the potting soil were between 1.6 - 2.2 mS/cm for low 
EC and between 8.5 - 10.4 mS/cm for high EC. There was no difference between 
the potting soils due to cation ratio. pH in the potting soil press extracts were 
between 6.6 - 7.8. 
Furtheron, half of the plants were sprayed wi th CaCI2 in a concentration of 10 
mmol/l wi th EC = 2.6 mS/cm and pH = 6.2. The solution contained 5 ml Agral 
per 10 liter solution. The spraying was done in the beginning weekly, later on 
twice a week and than daily. Dates of spraying were: 17-04, 24-4, 01-05, 04-05, 
08-05, 09-05 and than daily until the end of the experiment. The amount of 
spraying was 200 ml per plot on each spraying date. Each plot contained about 
110 plants. That means about 1.8 ml per plant. With this amount plants became 
wet, but there was almost no runoff from the plants. Spraying was done with a 
household sprayer for pot plants. 
Sowing was done by Herba on 2 April 1998 in standard pots. On 9 April plants 
arrived in Naaldwijk and were planted in the gullies. For one day plants were 
kepted under plastic sheet. Irrigation was from the bottom wi th NFT, 3 times a 
day, at 07 .00 ; 12.00 and 17.00 h. for 15 minutes. From 8 May it was 5 times a 
day, at 7.00, 10.00, 13.00, 16.00 and 19.00 h for 1 5 minutes. 
Each plot contained 5 gullies wi th about 22 pots per gully. In the beginning gullies 
were close to each other, on 29 April gullies were put on a distance of 6 cm and a 
few days later on the end-distance of 22 cm. 
8 
C02 setpoint was 700 ppm during the day. Setpoint for heating was 18/15 °C 
(day/night). Setpoint for ventilation was 0.5 °C above the setpoint for heating. Day 
started at sunset, increase of the setpoint was 1 °C per 30 minutes. Night started 
at sunset, decrease in setpoint was 1° C per 15 minutes. Artificial lightning was 
contiunous except 30 minutes after sunset and then for 6 hours dark. Light 
intensity of the lamps, measured on 1 cm above the pots, varied from place to 
place between 
37 - 83 /ymol.m^.s"1 with the most values between 50 and 70 and a mean of 
60/ymol.m"2.s"\ The climatic conditions are given in appendix 6. 
The weather conditions are given in appendix 7. Before 8 May it was dark 
weather. After that date there was an extremely change in the weather with very 
sunny days. 
On 19 May (47 days after sowing) 5 plants per gully were harvested and weighted 
and number of tipburn was determined. Whole plants were sampled for analysis of 
K, Ca and Mg. Plants were not washed. 
3.2. Plant weigth and tipburn 
On 4 May in the top of some plants tipburn was seen. Also the small bottom 
leaves (with the seeds) on it, had tipburn. The incidence of tipburn did not increase 
later on. On 12 May and on the day of the harvest the plants of the low EC looked 
taller and heavier than the plants of the high EC. Plants from potting soil C looked 
smaller than from the other potting soils. No visual difference were seen between 
the other potting soils. 
On 19 May plant weight was significantly affected by EC and cation ratio of the 
potting soil. Plant weight was 50.3 and 35.9 g/pot for low and high EC, 
respectively; significant at >99.9 % (LSD at 95 % is 2.4 g/pot). The weight 
averaged for the potting soils were 47.6; 46.3; 40.3; 36.6; and 45.2 g/pot for 
potting soil A-D, respectively. This was significant at >99.9 %, with Least 
Significant Difference (at p = 0.05) of 2.9 g/pot. Spraying with CaCI2 had no 
significant effect on plant weight. There were no significant interactions. 
Tipburn was not present in large numbers. It was significantly affected by EC in 
the nutrient solution (table 3). It was not affected by spraying and potting soil. 
There were no significant interactions. 
Table 3. Effect of EC in the nutrient solution on tipburn 
EC 
Low 
High 
Significance, % 
LSD 
Leaves with tipburn, number per pot 
middle of plant 
10.3 
13.6 
98.8 
2.6 
top of plant 
0.4 
2.4 
>99.9 
0.6 
3.3. Element content in the leaves 
Element contents are given in table 4. The K content in dry matter has been 
recalculated to the K content in sap. 
Low EC gave higher Ca, lower K in sap and higher dry matter content than high 
EC. The spraying with CaCI2 increased the Ca content as compared to no spraying. 
The low Ca in the potting soil gave lower Ca contents than the high Ca in the 
potting soil. The treatments had no effect on the Mg contents. 
Table 4. K-, Ca-, Mg- and dry matter content (DM) 
EC 
low 
high 
low 
Treatment 
Spraying 
no 
no 
yes 
Soil 
low Ca 
high Ca 
standard 
low Ca 
high Ca 
standard 
low Ca 
high Ca 
standard 
K 
mmol/kg 
1596 
1717 
1568 
1605 
1687 
1575 
1614 
1750 
1629 
K 
mmol/l 
sap 
150 
153 
149 
186 
181 
179 
150 
154 
153 
Ca 
mmol/kg 
252 
260 
270 
214 
228 
222 
263 
272 
287 
Mg 
mmol/kg 
105 
103 
109 
101 
95 
107 
103 
98 
106 
DM 
% 
8.6 
8.2 
8.7 
10.4 
9.7 
10.2 
8.5 
8.1 
8.6 
10 
4. DISCUSSION AND CONCLUSION 
Tipburn was promoted by high humidity. This was completely the opposite than 
what was expected. At high humidity the transpiration was less than at low 
humidity. Thereby, it is suggested that transpiration has to be increased to prevent 
tipburn. 
Unfortunately the glasshouse trial (trial 2) was for the last 11 days of the 
cultivation period in an unsusceptible period of the year. Therefore it is difficult to 
draw strong conclusion about the effect of the treatments. Only, high EC promoted 
tip burn as compared to low EC. 
K/Ca in the nutrient solution had no effect on the tipburn. 
High humidity and high EC lowered the Ca content in the leaves in comparion with 
low humidity and low EC. This coincides with the hypothesis that tip burn is 
caused by Ca deficiency. 
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Appendix 2. Incidental measurements of the temperature and the humidity in trial 1 
Datum Tijd 
Ingestelde waarden: 
13/03 
13/03 
14/03 
14/03 
16/03 
16/03 
17/03 
17/03 
18/03 
18/03 
19/03 
19/03 * 
20/03 
20/03 
21/03 
22/03 
23/03 
24/03 
24/03 
25/03 
26/03 
27/03 
30/03 
30/03 
31/03 
01/04 
02/04 
03/04 
06/04 
06/04 
07/04 
07/04 
08/04 
09/04 
11.42 
16.14 
11.09 
12.18 
08.44 
17.29 
08.50 
15.51 
08.38 
15.14 
08.35 
09.34 
13.21 
12.55 
11.25 
13.50 
09.03 
10.06 
08.13 
15.46 
09.40 
09.09 
15.51 
09.31 
11.47 
09.13 
10.11 
09.06 
15.27 
10.43 
15.57 
09.28 
09.36 
Kast Links 
temp. °C R.V. 
19 
15 
19.0 
19.1 
19.0 
19.0 
15.0 
19.1 
17.9 
19.2 
15.0 
19.1 
15.0 
19.1 
19.0 
19.1 
19.2 
19.2 
19.2 
19.1 
19.0 
15.0 
19.1 
19.0 
14.9 
19.2 
15.0 
19.1 
15.0 
19.0 
15.0 
19.1 
19.0 
19.1 
15.1 
15.1 
% 
85 
90 
83.3 
82.3 
87.8 
83.2 
88.3 
83.0 
84.0 
83.0 
88.3 
82.3 
88.5 
82.3 
83.4 
82.6 
81.9 
82.3 
82.6 
84.2 
83.6 
88.5 
82.3 
83.4 
88.0 
80.4 
87.8 
81.7 
87.9 
84.0 
88.3 
82.3 
83.4 
80.8 
87.6 
88.2 
Kast Rechts 
temp. °C R.V. 
19 
15 
19.0 
19.0 
19.0 
19.0 
14.9 
19.0 
17.5 
19.0 
15.0 
19.0 
14.9 
19.1 
18.9 
19.0 
18.9 
19.0 
18.5 
18.7 
19.2 
15.0 
18.9 
18.9 
14.9 
19.0 
15.0 
19.0 
15.0 
18.6 
14.8 
19.0 
18.8 
18.8 
14.9 
14.9 
% 
40 
45 
42.4 
42.4 
47.4 
42.9 
47.7 
42.5 
44.2 
42.9 
48.0 
42.7 
47.8 
42.5 
42.9 
42.4 
42.5 
42.5 
42.1 
42.4 
42.0 
46.8 
41.6 
44.1 
48.3 
43.5 
48.4 
43.5 
48.8 
44.4 
48.3 
43.5 
43.4 
43.0 
48.3 
48.3 
Dag/Nacht 
D 
N 
D 
D 
D 
D 
N 
D 
D 
D 
N 
D 
N 
D 
D 
D 
D 
D 
D 
D 
D 
N 
D 
D 
N 
D 
N 
D 
N 
D 
N 
D 
D 
D 
N 
N 
13 
Appendix 3. Planting scheme in trial 2 
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Appendix 6. Climatic conditions in the glasshouse in trial 2 
ONDERZOEKER 
KASCOMPLEX 
MOM./GEM./SOM./#NUL 
AANTAL RECORDS 
21 AFD 
22 AFD 
24 AFD 
25 AFD 
13 6 AFD 
13 7 AFD 
117 C02 
184 AFD 
2 04 AFD 
724 AFD 
00/00/00 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
09/04/98 
00.00 
00.30 
01.00 
01.30 
02.00 
02.30 
03.00 
03.30 
04.00 
04.30 
05.00 
05.30 
06.00 
06.30 
07.00 
07.30 
08.00 
08.30 
09.00 
09.30 
10.00 
10.30 
11.00 
11.30 
12.00 
12.30 
13.00 
13.30 
14.00 
14.30 
15.00 
15.30 
16.00 
16.30 
17.00 
17.30 
18.00 
18.30 
19.00 
19.30 
20.00 
20.30 
21.00 
5 (13) 
5 (13) 
5 (13) 
5 (13) 
5 (13) 
5 (13) 
CDK_103B 
103B 
G PER : 
DROGE 
NATTE 
1968 
BOL 
BOL 
VERWARMINGSNEI 
BOVENNETVERW. 
LUCHTING OOST 
LUCHTING WEST 
CHANNEL 5 
5 (13) 
5 (13) 
5 (13) 
21 
10.0 
9.6 
9.4 
8.9 
8.9 
8.9 
8.9 
8.8 
8.8 
8.8 
9.1 
9.4 
10.0 
10.7 
11.7 
12.5 
13.3 
14.4 
15.4 
16.0 
16.7 
17.3 
17.8 
18.2 
18.2 
18.0 
17.9 
19.5 
18.3 
17.5 
18.2 
18.6 
18.9 
18.3 
18.4 
17.7 
17.1 
16.5 
17.6 
18.2 
16.6 
16.2 
SETP. 
SETP. 
3 0 MINU(U)T(EN) 
1
 H9 
H10 
VI3 
VI4 
VENTILATIE 
VERWARMING 
REL. LUCHTVOCHTIGHE 
24 
12.1 
12.0 
11.8 
11.6 
11.4 
11.2 
11.1 
10.9 
10.9 
10.9 
10.9 
10.9 
11.0 
11.3 
11.7 
12.3 
12.9 
13.5 
14.3 
15.1 
15.9 
16.8 
17.7 
18.5 
19.3 
19.6 
19.7 
19.9 
20.3 
20.3 
20.0 
19.9 
20.0 
20.0 
19.8 
21.1 
26.6 
37.3 
51.2 
45.3 
36.4 
31. 0 
136 
90.4 
72.0 
66.6 
57.8 
54.7 
55.2 
53.9 
51.0 
53.9 
43.0 
28.4 
13.8 
3.6 
.1 
.0 
.0 
.0 
.0 
.0 
.0 
7.2 
20.3 
32.3 
36.6 
43.1 
34.8 
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408.3 
412.0 
417.8 
423.0 
427.0 
431.1 
435.2 
440.0 
441.1 
441.8 
448.0 
451.6 
462.3 
466.1 
710.7 
641.0 
450.3 
422.1 
373.2 
402.1 
394.8 
394.7 
388.8 
386.0 
380.7 
377.1 
382.0 
381.1 
371.9 
368.7 
372.6 
371.9 
372.4 
372.8 
372.7 
371.9 
372.2 
374.3 
377.7 
381.4 
398.9 
398.6 
337.5 
385.3 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
17 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15, 
15, 
16, 
17, 
17, 
18, 
18, 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
17. 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.3 
.4 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.1 
.1 
.0 
.9 
.0 
.0 
,0 
,0 
,0 
,0 
,0 
,0 
,0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
47 
49 
47 
47 
45 
48 
50 
53 
55 
59 
63 
65 
67 
70 
71 
71 
70 
70 
72 
73 
73 
73 
74 
73 
73 
74 
73, 
73, 
73, 
73, 
73, 
70. 
63. 
57. 
55. 
56. 
53. 
47. 
52. 
53. 
51. 
48. 
46. 
45. 
47. 
48. 
46. 
45. 
44. 
47. 
46. 
45. 
45. 
47. 
46. 
46. 
51. 
53. 
55. 
58. 
.6 
.2 
.4 
.1 
.9 
.9 
.2 
.1 
.1 
.6 
.0 
.9 
.6 
.6 
.4 
.8 
.9 
.8 
.1 
.5 
.4 
.9 
.1 
.9 
.8 
.0 
.9 
.6 
.9 
.0 
.8 
.1 
.5 
,2 
,4 
,2 
,7 
,0 
,1 
3 
3 
1 
8 
8 
9 
6 
6 
5 
2 
5 
3 
6 
5 
5 
4 
6 
8 
4 
2 
0 y 
19/05/98 21.30 
19/05/98 22.00 
19/05/98 22.30 
19/05/98 23.00 
19/05/98 23.30 
20-05-98 00.00 
1 7 , 
1 6 . 
1 6 . 
1 6 . 
1 6 . 
1 6 . 
. 4 
. 8 
. 6 
. 4 
. 2 
. 1 
2 1 . 
2 1 . 
2 0 . 
2 0 . 
1 9 . 
1 9 . 
. 9 
. 2 
. 5 
. 0 
. 5 
. 0 
1 6 
1 3 , 
8 , 
5 , 
. 1 
. 9 
. 9 
. 6 
. 9 
. 0 
4 6 . 1 
4 3 . 9 
3 8 . 9 
3 5 . 6 
3 0 . 5 
2 7 . 4 
3 9 0 . 1 
3 9 4 . 6 
4 0 2 . 9 
4 1 0 . 3 
4 1 9 . 6 
4 2 6 . 7 
1 5 . 
1 5 . 
1 5 . 
1 5 . 
1 5 . 
1 5 . 
. 5 
. 0 
. 0 
. 0 
. 0 
. 0 
6 1 . 
6 3 , 
6 6 , 
6 9 , 
7 1 . 
7 2 . 
. 5 
. 1 
. 1 
. 5 
. 2 
. 2 
óo 
Appendix 7. Climatic conditions outside during trial 2 
Dagwaarden. 
2 Gemiddelde temperatuur 
3 Maximum temperatuur 
4 Minimum temperatuur 
9 Stralingssom (J/cm2) 
Opgegeven tijd. 
09-04-1998 
10-04-1998 
11-04-1998 
12-04-1998 
13-04-1998 
14-04-1998 
15-04-1998 
16-04-1998 
17-04-1998 
18-04-1998 
19-04-1998 
20-04-1998 
21-04-1998 
22-04-1998 
23-04-1998 
24-04-1998 
25-04-1998 
26-04-1998 
27-04-1998 
28-04-1998 
29-04-1998 
30-04-1998 
01-05-1998 
02-05-1998 
03-05-1998 
04-05-1998 
05-05-1998 
06-05-1998 
07-05-1998 
08-05-1998 
09-05-1998 
10-05-1998 
11-05-1998 
12-05-1998 
13-05-1998 
14-05-1998 
15-05-1998 
16-05-1998 
17-05-1998 
18-05-1998 
19-05-1998 
8 
7 
8 
7 
5 
5 
6 
7 
9 
9 
10 
11 
11 
16 
14 
12 
12 
12 
10 
11 
13 
11 
10 
9 
9 
9 
11 
12 
14 
18 
18 
20 
23 
23 
24 
21. 
20 
18 
16. 
17. 
15. 
2 
.9 
.9 
.3 
.1 
.0 
.4 
.2 
.6 
.2 
.9 
.6 
.1 
.9 
.1 
8 
.8 
5 
2 
9 
7 
0 
0 
3 
8 
5 
5 
6 
5 
0 
3 
6 
5 
5 
3 
1 
0 
2 
0 
4 
2 
6 
13 
10 
13 
10 
7 
9 
9 
11 
13 
14 
15 
15 
16 
22 
21 
15 
16 
15 
14 
16 
19 
12 
11 
11 
12 
13 
15 
14 
17 
25 
26 
29 
31 
30 
30 
26. 
26 
23 
21. 
22. 
20. 
3 
.1 
.5 
.1 
.2 
.6 
.5 
.9 
.2 
.7 
.7 
.6 
.2 
.6 
8 
1 
5 
3 
8 
8 
6 
6 
9 
8 
2 
0 
2 
0 
7 
2 
7 
2 
1 
5 
7 
8 
7 
4 
3 
7 
7 
4 
6 
5 
6 
4 
2 
0 
4 
3 
6 
8 
7 
8 
7 
10 
11 
10 
10 
9 
9 
8 
7 
10 
9 
8 
8 
7 
9 
10 
12 
10 
13 
12 
16 
16. 
17. 
15. 
13 
13 
12. 
13. 
12. 
4 
.4 
.9 
.0 
.1 
.0 
.8 
.6 
.3 
.0 
.1 
.8 
.8 
8 
5 
3 
8 
4 
7 
2 
4 
0 
0 
1 
6 
1 
8 
2 
8 
1 
5 
6 
6 
0 
8 
9 
8 
9 
4 
0 
4 
0 
707 
597 
1102 
1688 
707 
1034 
299 
1644 
1066 
911 
1386 
1173 
1544 
1980 
1739 
1095 
474 
1827 
841 
1991 
2139 
553 
529 
462 
795 
1733 
1324 
896 
1418 
2400 
2269 
2377 
2194 
2312 
2466 
2603. 
2691 
2717 
2743 
2577. 
2588. 
9 
.4 
.0 
.6 
.8 
.8 
.1 
.3 
.2 
.6 
.3 
.8 
.7 
9 
7 
7 
7 
7 
2 
5 
9 
1 
2 
5 
8 
6 
7 
5 
9 
0 
9 
9 
7 
1 
9 
8 
5 
2 
4 
5 
8 
9 
gem. van 
27 
2 
7.6 
8.5 
8.5 
8.3 
8.3 
8.9 
9.2 
9.0 
8.5 
9.0 
8.9 
9.0 
9.7 
10.2 
9.8 
10.1 
9.8 
9.9 
9.4 
9.6 
10.2 
10.9 
11.0 
10.9 
11.1 
11.2 
11.6 
11.7 
12.2 
11.8 
12.0 
11.4 
12.0 
12.4 
12.5 
12.9 
13.0 
13.0 
13.6 
13.4 
13.7 
de laatste jaren 
8 
3 
12 .7 
14.4 
14.1 
13.2 
13.1 
12.7 
12.4 
12.2 
11.8 
10.9 
11.6 
14.3 
15.4 
15.6 
16.5 
17.9 
15.8 
16.1 
15.6 
15.0 
15.8 
16.2 
16.4 
17.0 
17.5 
17.0 
17.1 
16.4 
16.6 
15.9 
15.2 
15.5 
16.0 
15.9 
16.5 
17.1 
16.8 
17.0 
18.5 
16.5 
17.7 
8 
4 
4.4 
6.0 
7.2 
7.0 
5.9 
6.1 
5.8 
5.4 
6.2 
5.9 
5.9 
5.7 
6.4 
8.1 
8.2 
8.7 
9.4 
8.8 
8.9 
8.2 
8.6 
8.5 
8.3 
8.5 
8.7 
8.6 
8.9 
8.2 
8.8 
8.3 
8.4 
8.5 
9.2 
9.2 
9.4 
9.8 
9.1 
9.2 
9.8 
9.5 
10.4 
27 
9 
1482.4 
1383.3 
1235.4 
1408.0 
1545.6 
1465.6 
1526.9 
1425.7 
1440.0 
1303.7 
1434.3 
1481.2 
1567.2 
1664.7 
1553.8 
1718.6 
1623.3 
1439.1 
1597.6 
1532.0 
1691.6 
1538.9 
1632.9 
1722.9 
1659.5 
1738.2 
1690.9 
1635.4 
1626.6 
1678.9 
1813.4 
1573.9 
1752.5 
1806.3 
1793.0 
1898.7 
2001.5 
1995.0 
1865.1 
1797.0 
2054.5 
Datum 2 8 mei 1998 
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